Fanconi's anemia cell lines show distinct mechanisms of cell death in response to mitomycin C or agonistic anti-Fas antibodies.
Fanconi anemia (FA) cells are characteristically hypersensitive to bifunctional alkylating agents, notably mitomycin C (MMC), causing increased programmed cell death (PCD). FA cells also have abnormalities in mitochondrial function. We hypothesized that the abnormalities in PCD are mitochondrially mediated. We examined mitochondrial function in FA cells, comparing the intrinsic death pathway induced by MMC with the extrinsic pathway via Fas antibody, which can bypass the mitochondria. Normal and FA lymphoblastoid cell lines were treated with MMC or agonistic anti-Fas antibody. PCD was assessed using flow cytometry, Western blot analysis, and DNA gel electrophoresis. FA cells showed hypersensitivity to MMC, but slight resistance to Fas-mediated PCD. MMC induced chromatin condensation, but not apoptotic body formation. Fas induced classical apoptosis. MMC failed to induce mitochondrial depolarization, while some depolarization occurred with anti-Fas. These results suggested that MMC failed to induce caspase activity in FA cells. No cleavage of caspase 3 was observable and PCD was not inhibited by the caspase inhibitor zVAD-fmk. Fas-induced caspase 3 cleavage, and cell death was inhibited by zVAD-fmk. There were common downstream abnormalities in the execution phase of PCD, as both agonists failed to cleave PARP, or to induce nucleosomal fragmentation. Our results suggest that mitochondrial function in FA cells is abnormal, resulting in necrotic or caspase independent PCD, but that further abnormalities may exist downstream of the mitochondria. This may have implications in explaining in vivo aspects of FA.